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Key Websites:
• Outer Planets Flagship Mission

•  opfm.jpl.nasa.gov

• Outer Planets Assesment Group

•  www.lpi.usra.edu/opag/

•  Lander Workshop, Moscow, Russia

•  http://www.iki.rssi.ru/conf/2009elw/



Europa Jupiter Science Mission (EJSM) 
•  NASA and ESA: Shared mission leadership 
•  Independently launched and operated orbiters 
–  NASA-led Jupiter Europa Orbiter (JEO) 
–  ESA-led Jupiter Ganymede Orbiter (JGO) 

•  Complementary science and payloads 
–  JEO concentrates on 

Europa and Io 
–  JGO concentrates on 

Ganymede and Callisto 
–  Synergistic overlap 
–  11-12 instruments each 

•  Science goals: 
–  Icy world habitability 
–  Jupiter system processes 







Nominal EJSM Timeline 

Illustrative 
timeline 

•  Launches: 2020 
•  Jovian system tour phases: 2–3 years 
•  Moon orbital phases: 6–12 months 
•  End of Prime Missions: 2029 
•  Flexibility if either flight element is delayed or advanced 



•  Goal 1: Determine if the Jupiter  
system harbors habitable worlds 

–  Ocean characteristics  
–  Ice shells and subsurface  water 
–  Deep internal structure, and (for Ganymede) 

intrinsic magnetic field 
–  External environments 
–  Global surface compositions 
–  Surface features and future landing sites 

EJSM Theme:  
The Emergence of Habitable Worlds Around Gas Giants 

•  Goal 2: Characterize Jupiter 
system processes  

–  Satellite system  
–  Jupiter atmosphere 
–  Magnetodisk/magnetosphere  
–  Jovian system Interactions 
–  Jovian system origin 



JEO Goal:  
Explore Europa to InvesEgate Its Habitability 

•  Objectives (prioritized): 
•  Ocean and Interior 
•  Ice Shell 
•  Chemistry and Composition 
•  Geology and Landing Sites 
•  Jupiter System 

–  Satellite surfaces and interiors 
–  Satellite atmospheres 
–  Plasma and magnetospheres 
–  Jupiter atmosphere 
–  Rings 
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‘“Investigate its habitability” recognizes the 
significance of Europa’s astrobiological potential. 

“Habitability” includes confirming the existence and 
determining the characteristics of water below 
Europa’s icy surface, understanding the possible 

sources and cycling of chemical and thermal energy, 
investigating the evolution and chemical composition 

of the surface and ocean, and evaluating the 
processes that have affected Europa through time.’

- EJSM Public Report





Best way to get up to speed on Europa...



Old Goldilocks



New Goldilocks





























JEO Model Payload 

• Model payload is a  
proof-of-concept example 

– Other instrument choices may be 
viable  

• Emphasizes accomplishing 
Europa investigations 

• Enables robust Jupiter system 
science 

• The final selected payload will 
almost certainly be different  
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: Sulfur in many forms

: C-H, C≡N, oxidants

: C-H, C≡N

: CO2, Oxidants, Oxidized sulfur, no 
reductants
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